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1

SELF CONFIGURING KNOWLEDGE BASE
REPRESENTATION

This application claims benefit of Serial No. 3294/ MUM/
2011, filed 23 Nov. 2011 1n India and which application 1s
incorporated herein by reference. To the extent appropriate, a
claim of priority 1s made to the above disclosed application.

FIELD OF THE INVENTION

The present invention generally relates to the field of
knowledge management systems and, more particularly, to a
self configuring dynamic knowledge base representation and
presentation system specific to the user.

BACKGROUND OF THE INVENTION

Knowledge management, in a typical business organiza-
tion, 1s needed for achieving organization’s primary objec-
tives of improved business performance and to attain a com-
petitive edge over others by adopting knowledge
management as a strategic asset for gaiming insights and
experiences. In general, the process of knowledge manage-
ment and acquisition demands a research level understanding
of the subject domain such that the documents retrieved using
search engines 1s digitally read and comprehensively ana-
lyzed. However, this does not imply that a researcher 1s all
time capable of coming up with a most optimum solution to a
given query, for he may have overlooked some of the other
associated important aspects that were desirable to consider
or he may not be able to capture the events that gets dynami-
cally associated with any subject which may be valuable to
contribute towards the attainment of optimal solution.

In some applications, Question Answering (QA) systems
do use knowledge base 1n the form of ontologies to retrieve
the most relevant document or information pertaining to the
query. Ontology 1s a way to represent knowledge within a
specific domain. This system 1s well documented 1n the exist-
ing prior arts. For example, Aqua-Log 1s a QA system which
takes queries expressed 1n natural language and ontology as
input and returns answers drawn from the available semantic
markup. Other existing prior art discusses building an ontol-
ogy for agriculture domain specifically. However the ontol-
ogy used 1n the above arts are fixed, irrespective of external
stimuli. This approach often leads to a “general” answer and
not “specific to the question” answer. This 1s because QA
systems are developed for certain domain and are anticipated
to answer queries related to specific domain and not to spe-
cific person who 1s asking the query. None of the existing
literature discusses the representation of knowledge such that
it configures 1tself based on the external stimuli 1 order to
answer the query specifically and satisfactorily.

For personalized response one should have access to a
system that enables them to see a relationship between the
domain knowledge and the external stimuli. Currently there 1s
no systematic way ol retrieving distilled knowledge from vast
repositories of knowledge available over the internet. In the
light of foregoing there 1s a need 1n the art for a knowledge
management system that 1s easy to navigate and 1s capable of
configuring 1tself 1n response to the query 1ssued by the user
along with the external stimuli 1n order to provide a solution/

knowledge that best matches the user inquisition.

OBJECTIVES OF THE INVENTION

The principle object of the present invention 1s to provide a
system capable of discovering and retrieving knowledge from
a vast pool of data that can match the query 1n a best possible
way.
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Another significant object of the invention 1s to construct a
self configuring knowledge base representation system that
can respond to the query specific to the user.

It 1s another object of the present invention to provide a self
configuring knowledge representation system that effectively
takes 1into consideration the external events associated with
the query, thereby providing the most optimal response.

Another object of the invention 1s to enable quick, reliable
and effective knowledge retrieval by facilitating knowledge
distillation wherein the system considers the external events
governing the query by way of self configuration.

Yet another object of the mvention 1s to assist question
answering system 1n providing “specific to the question
answer”’ by making 1t adaptable to the knowledge represen-
tation system very quickly.

SUMMARY OF THE INVENTION

Before the present methods, systems, and hardware
enablement are described, it 1s to be understood that this
invention 1s not limited to the particular systems, and meth-
odologies described, as there can be multiple possible
embodiments of the present invention which are not expressly
illustrated in the present disclosures. It 1s also to be under-
stood that the terminology used 1n the description 1s for the
purpose of describing the particular versions or embodiments
only, and 1s not mtended to limit the scope of the present
invention which will be limited only by the appended claims.

The present invention envisages a system and an automated
method of knowledge representation which self configures
based on external stimul1 or events so that the knowledge
representation 1s such that it 1s able to answer a query 1n the
best possible way.

In the preferred embodiment of the invention an automated
method of retrieving response to an inquiry specific to a user
using a dynamic knowledge base representation 1s presented,
wherein the method comprises the steps of:
receiving one or more mquiry from the user over a commu-
nication network; imspecting an environment pertaining to the
inquiry for extracting one or more corresponding external
event and knowledge related to the said inquiry; modeling a
representation of extracted knowledge such that the knowl-
edge representation 1s self configured based on the associated
external event; and responding to the mquiry by using the
reconiigured knowledge base representation.

One of the other preferred embodiments of the present
invention discloses a dynamic self configuring knowledge
representation system configured for retrieving user specific
response to an inquiry by a user, wherein the system com-
prises of: an mput module for receiving one or more Inquiry
from one or more user; an 1mspecting module for extracting
one or more corresponding external event and knowledge
related to the said inquiry; a module for modeling a represen-
tation of extracted knowledge such that the knowledge rep-
resentation 1s self configured based on the associated external
event; and a display means for presenting the user specific
query by using the reconfigured knowledge base representa-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary, as well as the following detailed
description of preferred embodiments, are better understood
when read in conjunction with the appended drawings,
wherein like elements are given like reference numerals. For
the purpose of illustrating the invention, there 1s shown 1n the
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drawings example constructions of the invention; however,
the invention 1s not limited to the specific methods and system

disclosed. In the drawings:

FI1G. 1 1llustrates block diagram of a dynamic self config-
uring knowledge representation system in accordance with
one of the preferred embodiments of the present invention.

FIG. 2 1s a representation of knowledge using graph nodes
and edges 1n accordance with one of the disclosed 1llustra-
tions of the present invention.

FIG. 3 1s an exemplary 1llustration of a table, according to
an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Some embodiments of this ivention, illustrating all 1ts
features, will now be discussed 1n detail.

The words “comprising,” “having,” “containing,” and
“including,” and other forms thereof, are intended to be
equivalent in meaning and be open ended 1n that an 1tem or
items following any one of these words 1s not meant to be an
exhaustive listing of such item or items, or meant to be limited
to only the listed item or 1tems.

It must also be noted that as used heremn and in the
appended claims, the singular forms “a,” “an,” and “the”
include plural references unless the context clearly dictates
otherwise. Although any systems and methods similar or
equivalent to those described herein can be used 1n the prac-
tice or testing of embodiments of the present invention, the
preferred, systems and methods are now described.

The disclosed embodiments are merely exemplary of the
invention, which may be embodied 1n various forms. Soft-
ware programming code, which embodies aspects of the
present invention, 1s typically maintained 1in permanent stor-
age, such as a computer readable medium. In a client-server
environment, such software programming code may be
stored on a client or a server. The software programming code
may be embodied on any of a variety of known media for use
with a data processing system. This includes, but 1s not lim-
ited to, magnetic and optical storage devices such as disk
drives, magnetic tape, compact discs (CD’s), digital video
discs (DVD’s), and computer instruction signals embodied 1in
a transmission medium with or without a carrier wave upon
which the signals are modulated. For example, the transmis-
sion medium may include a communications network, such
as the Internet. In addition, while the mmvention may be
embodied 1n computer software, the functions necessary to
implement the mvention may alternatively be embodied 1n
part or 1n whole using hardware components such as appli-
cation-specific integrated circuits or other hardware, or some
combination of hardware components and software. Input/
output or I/O devices (including but not limited to keyboards,
displays, pointing devices, etc.) can be coupled to the system
either directly or through intervening I/O controllers. Further,
a computerized method refers to a method whose steps are
performed by a computing system containing a suitable com-
bination of one or more processors, memory means and stor-
age means.

With reference now to the figures and in particular with
reference to FIGS. 1-2, exemplary diagrams of data process-
ing environments are provided in which illustrative embodi-
ments may be implemented. It should be appreciated that
FIGS. 1-2 are only exemplary and are not intended to assert or
imply any limitation with regard to the environments 1n which
different embodiments may be implemented. Many modifi-
cations to the depicted environments may be made.

The present invention envisages an automated method of
knowledge representation which self configures based on
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external stimuli so that the knowledge representation 1s such
that it 1s able to answer a query 1n the best possible way. The
central 1idea 1s to construct ontology or a knowledge repre-
sentation system that 1s seltf configurable, the configurability
being triggered by the content of the query, the time of the
query, the origin of the query, and other available meta data or
external stimul1 data 1n all forms namely past, current and
tuture (or predicted) etc. The 1dea being that a self config-
urable ontology captures the context more precisely and
hence 1s able to assist the QA system point to an appropriate
answer more quickly and reliably. In essence, the self config-
ured ontology captures the environment that exists at the
destined location and this enables answering even a fuzzy or
an incomplete query. Further, the ontology dynamically
adjusts 1tself so that 1t 1s most relevant to the query. This
dynamism assists the QA system to perform with higher
precision and hence imitating an expert to bring out the most
“relevant” answer.

Referring to FI1G. 1, a block diagram of the system capable
of realizing the present invention 1s depicted. The system 100
comprises of a network of computer modules that are com-
municatively linked by a networking system like wires, wire-
less communication links or fiber optic cables. The network
system here refers to the internet representing a worldwide
collection of networks and gateways that use the Transmis-
sion Control Protocol/Internet Protocol (TCP/IP) suite of pro-
tocols to communicate with one another. The internet enables
high speed communication between the network computers
and gets implemented either by 1ntranet, a local area network
(LAN), or a wide area network (WAN). Further, the users for
the purposes of the present invention may be personal com-
puters or network computers.

The system 100 comprises of an mput module 101 that 1s
configured to receive the inquiry from the user and activate
the interactive features of the system 100. The input module
can pass the data to the inspecting module 102 that can ana-
lyze the received inquiry and extract the context and the intent
of the inquiry along with the meta data information associated
with the inquiry. The Meta data information may comprise of
dynamically varying external events vis a vis origin of the
query, time of the query and other such information relevant
to the inquiry 1n addition to the past, current and future data
related to the query. The inspecting module 102 selects the
relevant answers or pages while reject that 1n different context
by determining the weights of the edges 1n the knowledge
base and the nodes which best suits the query. The analyzing
and determining weights of the edge feature of the inspecting
module 102 establishes a link between the knowledge nodes;
before transierence to another communicatively coupled
module 103. The module 103 enables the system 100 return
only those answers that match those concepts thereby
improving the precision of information retrieval, and
improvements in the user interface. The searches conducted
may possibly include web-based database searches or the
search based on established links between the knowledge
nodes. Off-line searches are also covered within the purview
ol the present invention.

The module 103 1s responsible for modeling a representa-
tion of extracted knowledge 1n the form of a graph. Specifi-
cally, the ontology here 1s looked upon as a graph (or a tree)
comprising of multiple nodes (graph nodes) representing
knowledge states and edges, wherein the nodes are the con-
cepts 1dentified by the mspecting module 102 and related to
the domain, which are further related to the entities; whereas
the edges connecting the concepts and the entities are asso-
ciated with a strength, 1n a weak sense, a probability measure.
This strength of the edges 1s dependent upon the extracted
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concepts from the meta data. Each knowledge state 1s active
or mactive depending upon the stimuli 1n the inquiry which
could be 1n the form of environment relevance and the intent
of the inquiry. The edge which denotes the path between the
two nodes 1s governed by conditional probabilities which
could further change according to the conditions (both exter-
nal and internal) governing the inquiry. This results 1 a
complex set of structured logical connections that provides a
specific knowledge about the knowledge states within a par-
ticular domain.

The significant and distinguishing feature of the module
103 1s that 1t 1s able to utilize the extracted stimuli or external
events, as discussed above, to enable self configuration of the
knowledge representation system 100. This 1s achieved by
combining (by way of calculating a sum total) the edge
weilghts dependent on external stimuli (conditional probabili-
ties) and the node (active or 1nactive) that results 1n a config-
ured ontology that 1s best suited to answer the inquiry. The
reconfigured knowledge base representation leads to an
answer “‘specific to the inquiry” and not only relevant to the
domains, as 1n case of typical ontologies which consist of
knowledge obtained from humans who are experts 1n a par-
ticular domain.

The display module 104 then displays the response to the
user iquiry by using the reconfigured knowledge base rep-
resentation system. In one embodiment a graphic user inter-
face may display the user specificresponse. A user may derive
understanding from the results displayed on the interface and
utilize the functionality therein.

BEST MODE/EXAMPLE OF WORKING OF THE
INVENTION

The preceding description has been presented with refer-
ence to various embodiments of the invention. Persons skilled
in the art and technology to which this invention pertains will
appreciate that alterations and changes 1n the described struc-
tures and methods of operation can be practiced without
meaningiully departing from the principle, spirit and scope of
this invention.

With reference now to FIG. 2, an illustrative representation
of knowledge using graph nodes and edges 1s presented. The
system 100 1s constituted of various computer modules 1n
which computer usable code or instructions implementing the
processes may be located for the illustrative embodiments.
The embodiment is illustrated from an agricultural domain
whereby the user can be a farmer or a researcher or a breeder
and any other person holding interest in the said domain.
According to an embodiment illustrated in FIG. 2, a graph 1s
presented that comprises of nodes representing concepts
related to the domain, like “HARVESTING” which are
related to the entities like “PADDY” and the edge deriving a
link between the two nodes or the concepts and the entities are
associated with a weighted strength, so determined by the
conditional probabilities. This strength of the edge connect-
ing the concept and the entity 1s dependent on among other
things like: the time of the year (season). For example 1t could
be fully connected (probability 1) in the actual harvesting
season (say September) and could be not connected (prob-
ability 0) in say December. Similarly, the connectivity
between the concept and the entity could be 0 for a query
coming {rom a non paddy growing region (say Punjab) and 1
when the query comes from a paddy growing region (say
West Bengal). In this particular example, the strength of the
connectivity between the concept “HARVESTING™ and the
entity “PADDY” would be the product of all these conditional
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probabilities, season and region. Namely the strength of the
edge between “Harvesting” and “Paddy” would be P (season)
*P (region).

Referring now to FIG. 3, which represents an illustrative
embodiment 1n the form of a table for an Indian subcontinent,
it can be dertved that the connect between the concept “HAR -
VEST” and the entity “PADDY” 1s maximum for a query
coming from East region of the Indian sub-continent and 1n
the month of September (shown by red) and 1s less for the
months of August, July and June and probably not connected
for the rest of the months (shown in green) for the same
region. As 1llustrated, for the South region, there 1s a strong
connectivity between the concept and the entity 1n the months
of May, April, March and February. In a similar vein, as

shown 1n FIG. 3, there 1s no connection between the concept
HARVESTING and entity PADDY when a query originates
from the West region (one of the reason could be that there 1s
no paddy grown in the West Region).

After the user posts his inquiry via an input module 101, the
inspecting module 102 extracts information including the
meta information associated with the query, for example the
origin, time of the year, region, season of harvesting, the crop
variety to be grown, crop stage, 1rrigation source, farm prac-
tices, weather conditions vis a vis humidity, rainfall, soil
conditions and so on. The concept 1s then modeled by the
module 103 1n the form of graph with nodes and edges. While
cach node represents knowledge state that can be active or
inactive depending on the stimuli or external event in the
inquiry, for say, environmental conditions, governmental
policies and the intent of the mnquiry; edges represents the
connectivity between the two nodes wherein the edge
strength 1s determined by the conditional probabilities. These
conditional would change according to number of farmers,
their farming practices, language, weather, and market con-
dition, spatial and temporal variation of all these parameters.
Sensors (electronic, human, crowd sourcing, farmer centric
teeding of data etc) would help us to compute the conditional
probabilities. The edge weights (conditional probabilities)
and the node (active or mactive) as a sum total 1s now utilize
to determine the “configured” ontology that 1s best suited to

answer the query.

Shown below 1s the example for a “CONFIGURED
ONTOLOGY” based on Region

O<REGION=eastern UP,
TIME=October>=0, ;,<CROP=potato, wheat, vegetables;

TIME=October, 2011;

WEATHER=daytime temperatures 1n 30s, night-time tem-
peratures in 20s, dry;

FARM OPERATIONS=ready to sow potato, wheat sown a
week back, vegetables are ready to harvest;>

The above embodiment configures the complete ontology
(O,;) based on the region. For a stimuli “REGION=eastern
UP”, only the CROP nodes “potato, wheat, . . . ” would be
active and based on the season only certain FARM OPERA -
TIONS (ready to sow, . .. ) will be active. Thus an ontology
would be reconfigured to O <REGION=eastern UP,
TIME=October>.

The other embodiment of the present invention shows an
example of a “CONFIGURED ONTOLOGY” based on
Inquiry Details

O<REGION=eastern UP (state of Indian Sub-continent),
FARM':R—x>—Q<CROP—p0tat0

SEED=kuirn anand (variety type);

TIME=Third week of October;

PLACE=Pratapgad (say 1s in UP);

WEATHER=max temp-37, min temp-23, humidity-70%,
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SOIL=color red, major nutrient-N=,P=, K=, Micro nutri-
ent-CA=, BO=, . .. ; Moisture=;

FARM OPERATION=organic fertilizer applied=200 kg,
seeds treatment=. . . ; >

8

and the entities are represented 1n form of the plurality of
edges 1n the knowledge base representation.

3. The method of claim 1, wherein the weight 1s assigned
based on a product of the conditional probabilities associated

Inthe above embodiment the inquiry triggers the activity ol 5 «with the at least one edge.

the nodes and the weights of the edges which are based on
personal information about the farmer (FARM OPERA-

TIONS, SOIL etc) 1n addition to the REGION information.

In effect, every query had information that act as stimuli to
reconiigure the ontology. This reconfiguration helps 1n mak-
ing the ontology best suited to address the query. So a query
from the same region but from a farmer who has sown seeds
for potatoes on day D (October 20) and the farmer who has
sown seeds on day D-7 (October 13) would be very different.

The foregoing description of specific embodiments of the
present invention has been presented for purposes of 1llustra-
tion and description. They are not intended to be exhaustive or
to limit the mvention to the precise forms disclosed, and
obviously many modifications and varnations are possible 1n
light of the above teaching. The embodiments were chosen
and described 1n order to best explain the principles of the
invention and its practical application, to thereby enable oth-
ers skilled 1n the art to best utilize the imnvention and various
embodiments with various modifications as are suited to the
particular use contemplated. It 1s intended that the scope of
the invention be defined by the claims appended hereto and
their equivalents. The listing of steps within method claims do
not imply any particular order to performing the steps, unless
explicitly stated in the claim.

We claim:

1. A method for retrieving a response to a query using a
knowledge base representation, the method comprising:

conilguring, via a processor, a knowledge base representa-

tion comprising a plurality of nodes and a plurality of
edges, wherein a node of the plurality of nodes denotes
a knowledge state, and wherein an edge of the plurality
of edges denotes a path between two nodes;

receiving, via the processor, a query from a user over a

communication network;

extracting, via the processor, metadata from the query,

wherein the metadata comprises content of the query,
origin of the query, time of the query and personal infor-
mation of the user;

re-configuring, via the processor, the knowledge base rep-

resentation by

designating at least one node, present in the knowledge

base representation, either as an active node or an 1nac-
tive node, wherein the at least one node 1s designated
based upon the metadata,
assigning a weight corresponding to at least one edge based
upon conditional probabilities associated with the at
least one edge, wherein the conditional probabilities
indicates measure of connectivity between nodes con-
nected via the at least one node, and wherein the condi-
tional probabilities are measured based upon the meta-
data and
obtaining a reconfigured knowledge base representation
based upon the designation of the at least one node and
the weight corresponding to the at least one edge; and

retrieving aresponse speciiic to the user by using the recon-
figured knowledge base representation.

2. The method of claim 1, wherein the knowledge base
representation 1s used 1n the form of an ontology, wherein the
ontology further comprises concepts and entities represented
in form of the plurality of nodes 1n the knowledge base rep-
resentation, and wherein connection between the concepts
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4. A system for retrieving a response to a query using a
knowledge base representation, the system comprising;:
a processor; and
a memory coupled to the processor, wherein the processor
1s capable of executing program 1instructions stored 1n
the memory 1n order to
configure a knowledge base representation comprising a
plurality of nodes and a plurality of edges, wherein a
node of the plurality of nodes denotes a knowledge
state, and wherein an edge of the plurality of edges
denotes a path between two nodes;
receive a query from a user;
extract metadata from the query, wherein the metadata

comprises content of the query, origin of the query,
time of the query and personal information of the
user;

re-configure the knowledge base representation by

designating at least one node, present in the knowledge
base representation, either as an active node or an
inactive node, wherein the at least one node 1s desig-
nated based upon the metadata,

assigning a weight corresponding to at least one edge
based upon conditional probabilities associated with
the at least one edge, wherein the conditional prob-
abilities indicates measure ol connectivity between
nodes connected via the at least one node, and
wherein the conditional probabilities are measured
based upon the metadata and

obtaining a reconfigured knowledge base representation

based upon the designation of the at least one node and
the weight corresponding to the at least one edge;
obtaining a reconfigured knowledge base representation
based upon the designation of the at least one node and
the weight corresponding to the at least one edge; and
retrieve a response specific to the user by using the recon-
figured knowledge base representation.

5. The system of claim 4, wherein the weight 1s assigned
based on a product of the conditional probabilities associated
with the at least one edge.

6. The method of claim 1, wherein each conditional prob-
ability has a value within a range o1 0-1, wherein the value “1°
indicates full connectivity amongst the nodes, and wherein
the value ‘0’ indicates no connectivity amongst the nodes.

7. The system of claim 4, wherein each conditional prob-
ability has a value within a range o1 0-1, wherein the value “1°
indicates full connectivity amongst the nodes, and wherein
the value ‘0’ indicates no connectivity amongst the nodes.

8. A non-transitory computer readable medium embodying,
a program executable 1n a computing device for retrieving a
response 1o a query using a knowledge base representation,
the program comprising istructions for:

configuring a knowledge base representation comprising a

plurality of nodes and a plurality of edges, wherein a
node of the plurality of nodes denotes a knowledge state,
and wherein an edge of the plurality of edges denotes a
path between two nodes;

receving a query from a user over a communication net-

work:

extracting metadata from the query, wherein the metadata

comprises content of the query, origin of the query, time
of the query and personal information of the user;
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re-configuring, via the processor, the knowledge base rep-

resentation by

designating at least one node, present in the knowledge
base representation, either as an active node or an
inactive node, wherein the at least one node 1s desig- 5
nated based upon the metadata,

assigning a weight corresponding to at least one edge
based upon conditional probabilities associated with
the at least one edge, wherein the conditional prob-
abilities indicates measure ol connectivity between 10
nodes connected via the at least one node, and
wherein the conditional probabilities are measured
based upon the metadata and

obtaining a reconfigured knowledge base representation
based upon the designation of the at least one node 15
and the weight corresponding to the at least one edge;
and

retrieving aresponse speciiic to the user by using the recon-

figured knowledge base representation.

9. The computer readable medium of claim 8, wherein each 20
conditional probability has a value within a range of 0-1,
wherein the value °1° indicates full connectivity amongst the
nodes, and wherein the value ‘0’ indicates no connectivity
amongst the nodes.

10. The computer readable medium of claim 8, wherein the 25
weight 1s assigned based on a product of the conditional
probabilities associated with the at least one edge.
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